
Table 1
Inputs for Foreclosure Incentive Analysis

Cable System Data
US Multichannel Subscribers (millions) 1

TCI Subscribers (millions) 2

Cablevision Subscribers (millions) 3

Average Cable System Annual Operating Margin ($Isubscriber) •

Program Service Data

Annual Affiliate Fee per Subscriber ($Isubscriber) 5

Annual Net Revenue per Subscriber (S/subscriber) ,
Penetration of Multichannel Subscribers 7

TCI-Service Subscribers (millions)'
Cablevision-Service Subscribers (millions) •

77.950
31.180

2.844
327.256

Discovery Channel
1.928
4.921

98.374%
30.673

2.798

AMC
2.067
2.067

90.921%
28.349

2.586

Notes and Sources:
All data are as of December 1997, except US mUlllchannel subscriber data which is as of July 1998.

1 "Comments of the National Cable Television Association," In the Matter of Annual Assessment of the
Status of Competition in Markets for the Delivery of Video Programming," July 31, 1998, p. 6.

2 TCI subscribers assumed to equal 40 percent of US mulllchannel subscribers.
3 Paul Kagan Associates, Cable 7V Investor, February 24, 1998.

• Veronis, Suhler & Associates, Comm"njcatioos 10d"slQi Forecast, 1997, pp. 156, 160, 177, 179, 185, 189.
Paul Kagan Associates, Pay 7V Newsletter, April, 30,1997.
Paul Ka9an Associates, Cable 7V Investor. May 20, 1997.

5 Paul Kagan Associates. Economic,. of Basjc Cable Networks 1998, pp. 23, 479.
6 Paul Kagan AssoCiates. EconomiM of Balic Cable Networks 1996, pp. 23, 483.
7 Paul Kagan Associates. Ecooornica of Basic Cable Networks 1998, pp. 23, 25.
e Derived.



Table2A

Calculation ofthe Effect on TCI Annual Profits ofthe Failure to Carry
a Service that Compates with Discovery Channel

parameters
Increase in Discovery Revenue per Subsaiber Due to Foreclosure
Lost Subscribers on Foredosing Cable Systems
Tel Ownership Share in cablevtsion
Tel Control Share in Cablevision

I. Simplified Arithmetic of Imp''' on Tel ProOta gf In
loere••• in DisCQytry Afflllahp EM ,nd AdyartIJ'nq Raytm-

Assumed Parameter
Values
5.000%
1.000%
0.000%
0.000%

Parameters and
Intennedlate Effects

Effects on
TCI Profits

A

B

Average Discovery Affiliate Fee ($Jsubsaiber)
Inaease in Discovery Affiliate Fee ($/subsaiber)
TCI-Discovery Subscribers (millions)

Cost to TCI Cable Systems of Discovery Fee Inaease ($ millions)

Discovery Net Revenue ($ milltons)
Increase in Discovery Net Revenue ($ millions)
TCI Ownership Share in Discovery

TCI Share of Inaease in Discovery Revenue ($ millions)

Net Profit (Loss) to TCI (A + B)

1.928
0.096

30.673

377.392
1B.870

49.000%

(2.957)

6.289

II. Refinement. of Simplified Artthll'Wtlc

A

B

C

Rival Service Affiliate Fee ($Jsubscriber)
TCI-Rival Service Subsaibers (millions)

TCI Cable System Avoided COSt from Foreclosing Rival Service ($ millions)

TCI Cable System New Operating Margin per SUbscriber ($Jsubsaiber)
Lost TCI Subscribers from Foreclosing Rival Service (millions)

Foregone TCI Cable System profits from Lost Subscribers ($ millions)

Average Discovery Revenue After Inaease ($Isubsaiber)
Lost TCI-Oiscovery Subscribers from Forectosing Rival Service (millions)
Foregone DisCOVery Revenue from Lost Subscribers ($ millions)
TCI Ownership Share in Disoovery

TCI Share of Foregone Disoovery Revenue from Lost Subscribers ($ millions)

Net Profit (Loss) to TCI (A + B + C)

1.928
30.673

329.088
0.307

5.186
0.307

(1.585)
49.000%

59.149

(100.941)

Net Change in TCI profit (L....) Ac..... Both Modules ($ millions)

S,rjaltlylty

TCI Change in Profits ($ millions)
Total TCI and Cablevision SUbscribers Lost Due to Foreclosure (millions)
Percent Foredosable Subscribers Lost

Case
Illustrated Above

(36.260)
0.307

1.000%

(36.260)

Case Resulting In
No Net Gain to Tel

0.000
0.197

0.643%



Tabla2B

Calculation of the EffacI on TCI Annual profits of the Fallurato Cany
a Sarvlce that Compel.. with Dlacovary Channal

Param«ttCJ
Increase in Discovery Revenue per Subscnber Due to Foreclosure
Lost Subscribers on Foreclosing Cable Systems
Tel Ownership Share in Cablevision
TCICOntroIShareinca~~skm

I. Simplified ArHbmetlG pf l"'P'et on Tel Prqftta gf In
!nGcuII In pllr;oy,rv Afft11atl EM .ad Adyadlllnq RtyI"lIt

Average Discovery Affillate Fee (SJsubscrtber)
Increase in Discovery Affiliate Fee ($Isubscriber)
TCI·Discovery Subscribers (millions)

A1 Cost to TCI Cable Systems of DillCOV8ry Fee Increase ($ millions)

Average Discovery Affiliate Fee ($Isubscrtber)
Increase in Discovery Affiliate Fee ($lsubscriber)
Cablevision·Oiscovery Subscribers (millions)
Cost to Cablevision Cab6e Systems of Discovery Fee lnaease ($ millms)

A2 Tel Share of Cost to Cablevision ($ millions)

Discovery Net Revenue ($ millions)
Increase in Discovery Net Revenue ($ millions)
Tel Ownership Share in Discovery

B Tel Share of Increase in Discovery Revenue ($ mUlions)

Net Profit (Loss) to TCI (A 1 • A2 • 8)

II. Rtfln'mtDts of Slmpltfttd ArttbJDttIG

Rival Service Affiliate Fee ($Jsubscriber)
TCI-Rival Service Subscribers (mUIIons)

A1 TCI Cable System Avoided Cost from Foreclosing Rival Service ($ millions)

Rival Service Affiliate Fee ($Jsubscriber)
TCl-eontroUed Cabtevi,kxrRlval Service Subscribers (millions)
Cablovision Cable System Avoidad Colt from FOfOCloIIng Rival Sorvice ($ millions)

A2 TCI Share of Avoided Cablovision Colt ($ mUIIons)

TCI Cable System New Oparating Margin par Subscriber ($Isubscriber)
Lost TCI Subscribers from Forotlosing Rival Sorvice (millions)

81 Foregone TCI Cable System profits from Lost Subscribers ($ mUlians)

Cablevision Cablo System Now Oporating MargIn par Subacttber ($/subscribar)
Lost TCI-controllod Cablevision Su_from FOfOCloIIng Rival Sorvice (millions)
Foregone Cablovision Cable System Profits from Lost Subscribers ($ millions)

82 TCI Share of Fore9one Cablevislon proftts from Lost Subscribers ($ millions)

Avel1llg8 Discovery Revenue After Incrule ($Isubscriber)
Lost TCI-DlllCOV8ry Subacttbers from Foroclosing RiVal SoMco (millions)
Lost TCI-controllod Cablevision-Oiscovar Subacttbers from Foroclosing Rival Sorvice (mmlons)
Foregone Disc:ovory Revenue from Lost Subacttbers ($ mUIIons)
TCI Ownership Share in Oiacovery

C TCi Share of Foregone DillCOV8ry Revenue from Lost Subscribers ($ millions)

Net Profit (Loss) to TCI (AI + A2 • 81 + 82 • C)

Net Change In TCI profit (Lou) _on Bolh Modules ($ millions)

Sanatttvtty

TCI Change in profits ($ miHIons)
Total TCI and Csblevision Sublcrlbers Loet Due to Forecloture (miHions)
Percent Foroclosable Subacttbers Lost

Assumed Parameter
V.lue.

10.000%
1.000%

33.000%
33.000%

Parameters and
Intannadlato Elfacts

1.928
0.193

30.673

1.928
0.193
2.798

(0.540)

377.392
37.739

49.000%

1.928
30.673

1.928
0.923
1.780

328.992
0.307

328.992
0.009

(3.037)

5.414
0.307
0.009

(1.711 )
49.000%

C_
llluatraladAbova

(30.616)
0.316

1.000%

Elfacts on
TCI Profits

(5.915)

(0.178)

12.399

59.149

0.588

(100.912)

(1.002)

(30.616)

ea.e Resulting In
No Nat Gain to TCI

(0.000)
0.222

0.702%



Tabla2C

Calculation of the Effect on TCI Annual ProfIta of the Failure to Cany
a Servlca thet Compel. with Discovary Channal

P'rarntttrs
Increase in Discovery Revenue per Subscriber Due to Foreclosure
Lost Subscribers on Foreclosing Cab6e Systems
Tel Ownership Share in Cablevision
Tel Control Share in Cablevision

I. Simplified Arithmetic gf Imp'et po rei PmfIIa pf In

10Gr.... In pl.cpyery Amll." En Iud Ady.rtIIIM RIV,ny.

Average Discovery Affiliate Fee (SJsubscrtber)
Increase in Discovery Affiliate Fee ($Isubscriber)
Tel-Discovery Subscribers (millions)

A1 Cost to Tel Cable Systems of Discovery Fee Increase ($ millions)

Average Discovery Affiliate Fee ($Isubscriber)
Increase in Discovery Affiliate Fee (Slsubscriber)
Cab6evision-Discovery Subscribers (millions)
Cost to Cablevision Cable Systems 01 Discovery Feelncnsase ($ millions)

A2 Tel Share of Cost to Cablevision ($ millions)

Discovery Net Revenue ($ millions)
Increase in Discovery Net Revenue ($ minions)
Tel Ownership Share in Discovery

B Tel Share of Increase in Discovery Revenue ($ millions)

Net Profd (Loss) to Tel (A1 + A2 + B)

II. Ado.",,"*, gf Slmgllfttd Arttbmetlc;

Rival Service Afflliate Fee (Slsubscriber)
TCI-Rival service Subscribers (milllons)

A1 TCI Cable System Avoided Costfmm Fonsclosing Rival service ($ millions)

Rival Service Affiliate Fee (Slsubscrtber)
TCI-eontrofled Cabtevision-Rival Service Subscribers (miUkJna)
Cablevision cable System Avoided Cost from Foreclosing Rival 8ervice ($ mNlions)

A2 TCI Share of Avoided CabHtvision Cost ($ miUions)

TCI Cable System New Operating Margin per SUbscriber (S/subscriber)
Lost TCI Subscribers from FOtedosing Rival service (miHions)

B1 Foregone TCI Cable System ProfI1s from Lost Subscribers ($ millions)

Cablevision Cabie System Now Operating Margin per SUbscriber (S/subscriber)
Lost TCI-<:onlJOlled Cabievision Subscribers from Fonsclosing Rival_ (millions)
Foregone Cablevision cable System Proftts from Lost Subscribers ($ millions)

B2 TCI Share 01 Foregone Cablevision ProfI1s from Lost SubscMbers ($ millions)

Average Discovery Revenue After Incraaae (SIsubscriber)
Lost TCI-Dlscovery Subscribers from F_ing Rival service (mUlions)
Lost TCl-GontroUed Cablevision-Discovery Subscribers from Fontelosing Rival Service (millions)
Foregone Discovery Revenue from Lost SUbscribers ($ milllons)
TCI Ownership Share in Discovery

C TCI Share 01 Foregone Discovery Revenue from Lost Subscriber. ($ mWions)

Net Profit (Loss) to TCt (M • A2 • Bl .82. C)

Nal Chsnge in TCI Prollt (Loaa) Acrou__lao ($ millions)

StOIItlyHy

TCI Change in ProfI1s ($ m111lons)
Total TCI and Cablevision SUbscribers Loat Due to Foreclosure (millml)
Percent ForecIoIabie Subacribers Lost

Assumed Plrlmeter
Valu..

20.000%
1.000%

33.000%
100.000%

Paramelera and
Intermediate Effects

1.928
0.386

30.673

1.928
0.386
2.798

(1.079)

3n.392
75.478

49.000%

1.928
30.673

1.928
2.798
5.395

328.799
0.307

328.799
0.028

(9.199)

5.906
0.307
0.028

(1.977)
49.000%

CaM
1l1ua1ratad Above

(19.129)
0.335

1.000%

Effaeta on
TCI Prollls

(11.830)

(0.356)

24.799

59.149

1.780

(100.853)

(3.036)

(19.129)

case Resulting in
No Net Gain 10 TCt

0.000
0.274

0.818%



Table 3A
Calculation of lhe Effect on TCI Annual Proflts of lhe Failure 10 Carry

a Service Ihal Compel. wRh AMC

P'ramet'ra
Increase in AMC Revenue per Subscriber Due to ForeclOsure
Lost Subscribers on Forectosing Cable Systems
Tel Ownership Share in cablevision
Tel Control Share in Cablev;sion

I. Slmpltfltd NUbmtt" of 'D'PI" po Tel Prgflta ot an
Incre... In AM' AffIliate Fat and Ady.rtlJlng Rty.ny.

Average AMC Affiliate Fee (S/subscriber)
Increase in AMC Affiliate Fee ($Jsubscriber)
TCI-AMC Subscribers (millions)

A1 eost to TCI Cable Systems of AMC Fee Increase ($ millions)

Average AMC Affiliate Fee (S/subscriber)
Increase in AMC Affiliate Fee (S/subscriber)
Cablevision-AMC Sub&crlbers (millions)
Cost to Cablevision Cable Systems of AMC Fee Increase ($ millkH'ls)

A2 Tel Share of COSt to Cablevision ($ millions)

AMC Net Revenue ($ millions)
Increase in AMC Net Revenue ($ millions)
Tel Ownership Share in AMC

B Tel Share of Increase in AMC Revenue ($ millions)

Net Profit (Loss) to TCI (A 1 + A2 + B)

II. BtdI0IJDIn" gf Simp'""" Arithmetic

Rival service Affiliate Fee ($Jsubscriber)
Tel-Rival Service Subscribers (millions)

A1 Tel Cable System Avoided Cost from Foreclosing Rival Service ($ millions)

Rival Service Affiliate Fee ($/subscriber)
TCl..controiled Cabtevision-Rival Service Subscribers (milltons)
Cablevision cabte System Avoided Cost from Foredosing Rival SeMce ($ millions)

A2 TCI Share of Avoided cableviaion Cost ($ millions)

TCI cable System New Operating Margin per Subscriber ($/subscriber)
Lost TCI Subscribers from F_ing RiYal Service (millions)

B1 Foregone TCI cable System profits from Lost Subscribers ($ millions)

cableviaion cable System New Operating Margin per Subscriber (S/subscriber)
Lost TCI-Controlled ca_ Subscriberslrom Foreclosing Rival Service (millions)
FOfllgDne CobIovision cable System profits Irom Lost Subscribers ($ millions)

82 TCI Share of Foregone cabtevision profits from Lost Subscribers ($ millions)

Average AMC Revenue After Increase ($Iaubaaiber)
Lost TC~AMC Subscribers Irom Foreclosing Rival Service (millions)
Lost TCl..controited Cableviaion-AMC Subscribers from Foradosing Rival Service (millions)
.Foregone AMC Revenue from l.oat SU~bers ($ millions)
TCI Ownership Sh8re in AMC

C TCI Sha'" of Foregone AMC Revenue Irom Lost Subscribers ($ millions)

Net Profit (Loss) to TCI (A1 + A2 +Bl + 82 + C)

Nel Change In TCI Protn (Lou) Acrou _ Moduleo ($ millions)

Sen.ltlyitv

TCI Change in profits ($ millions)
Total Tel and Cablevilion Subacribefa loIt Due to Foredosure (millions)
Percent Foreciosable SUbscribers Lost

Assumed Plrameter
Vllues
5.000%
1.000%

33.000%
0.000%

Parameters Ind
Intermedlata Effects

2.067
0.103

28.349

2.067
0.103
2.586

(0.287)

146.500
7.325

24.750%

2.067
28.349

2.067
0.000
0.000

329.220
0.283

329.220
0.000
0.000

2.170
0.283
0.000

(0.815)
24.750%

e­
llluatral8dAbove

(36.089)
0.283

1.000%

Effects on
Tel Profits

(2.930)

(0.088)

(1.205)

58.600

0.000

(93.332)

0.000

(38.089)

e-Roou1tln9 1n
No Net Gain 10 TCI

0.000
0.174

0.814%



Table3B
Calcul8llon of the Effecl on TCI Annual Proflta of the Failure to Carry

a Service th8l Compel_ wtlh AMC

parametorl
Increase in AMC Revenue per Subscriber Due to Foreclosure
Lost Subscribers on Foredosing cable Systems
Tel Ownership Share in Cabtevision
TCIControlShareinCableY~ion

I. SImplified Arithmetic of Imp''' po Tel PmfItI pf .n
Iocr.... In AMC Am"", En and Adytrtl.'og Btytoya

Average AMC Affiliate Fee (Slsubscrlber)
Increase in AMC Affiliate Fee ($Isubscrlber)
TCI·AMC Subscribers (millions)

A1 Cost to Tel Cabte Systems of AMC Fee Increase ($ millions)

Average AMC Atliliate Fee ($Isubscriber)
Increase in AMC Affiliate Fee ($Jsubscriber)
Cablevision-AMC SUbscriberS (millions)
Cost to Cablevision Cable Systems 01 AMC Fee Increase ($ millions)

A2 Tel Share of Cost to Cablevision ($ millions)

AMC Net Revenue ($ millions)
Increase in AMC Net Revenue ($ millions)
Tel Ownership Share in AMC

B Tel Share of Increase in AMC Revenue ($ millions)

Net Profit (Loss) to Tel (A1 + A2 + 8)

II. Blfln.menta pf Simplified NItbIDltk;

Rival service AIIIliate Fee ($Ilubscriber)
TCI·Rival Service Subscribers (millions)

A1 Tel Cable System Avoided Cost from Foreclosing Rival Service ($ millions)

Rival Service Affiliate Fee ($Isubscrlber)
TCI-<:Ontrolled Cablevision-Rival Service Subscribers (millions)
Cablevision Cable System Avoided COSt from FClnlCioIing Rival Service ($ mUlions)

A2 TCI Sha", 01 Avoided Cablevilion Cost ($ miUions)

TCI Cabie System New Operating Margin per Subscriber ($Isubscriber)
Lost TCI Subscribers from FClnlCioIing Rival Service (millions)

Bl Foregone TCI cable System profits from Lost SUbscribers ($ millions)

cablevision Cable System New Operating Margin per Subscriber (SIsubscriber)
Lost TCI-<:ontro"ed Cablevision Subscribers from ForecJosing Rival Service (millions)
Foregone Cablevision Cable System profits from Lost Subscribers ($ millions)

82 Tel Share of Foregone Cab~vision profits from Lost Subscribers ($ millions)

Average AMC Ftevenoe After Incruse ($Isubscrlber)
Lost TCI·AMC Subscribers from ForecIooing Rival Service (mIUions)
Lost TCI-Contm"ed Cablevfllion-AMC Subscribers from ForeckJsing Rival SeMce (millions)
Foregone AMC Revenue from Lost Subscribers ($ miUions)
Tel Ownel1lhip Share in AMC

C TCI Sha", 01 Foregone AMC Revenue from Lost Subscribers ($ millions)

Net Profit (Loss) to TCI (At + A2 + Bl + B2 + C)

Net ChlInge In TCI ProIIt (L_) In ($ millions)

StO,Ulylty

TCI Change in profits ($ miUions)
Total Tel and Cabtevilion SublCriberl Lost Due to Foredosure (minions)
Percent Foredoub.., Subacribers Lost

Assumed Parameter
Values

10.000%
1.000%

33.000%
33.000%

Plrlm8tars and
Intermediate Elfects

2.067
0.207

28.349

2.067
0.207
2.588

(0.535)

146.500
14.650

24.750%

2.067
28.349

2.067
0.853
1.764

329.117
0.283

329.117
0.009

(2.808)

2.274
0.283
0.009

(0.664)
24.750%

e­11I_­
(37.822)

0.292
UlOO%

Elfects on
TCI Proll1a

(5.860)

(0.176)

(2.411)

58.600

0.582

(93.302)

(0.927)

(37.622)

Cue Resulting In
No Net Gain to Tet

0.000
0.176

0.601%



Table 3C
Calculation of the Effect on TCI Annual Proftts of the Failure to Carry

a Service that Compel.. with AMC

parameters
Increase in AMC Revenue per Subscriber Due to Foredosure
Lost Subscribers on Foreclosing Cable Systems
Tel Ownership Share in Cablevision
Tel Control Share in Cablevision

I. SlmplHled Arftbmetlc pf !mMe! on TCI prgflta gf an
IncNlly In AM' Affiliate EM .ad AdvertW1n9 Reyenu.

Average AMC Affiliate Fee ($Jsubscriber)
Increase in AMC Affiliate Fee ($Jsubsaiber)
TCI-AMC Subscribers (mIllions)

A1 Cost to TCI Cable Systems of AMC Fee Increase ($ millions)

Average AMC Affiliate Fee (Slsubscriber)
Increase in AMC Affiliate Fee (S/subscrlber)
Cablevision-AMC Subscribers (milltons)
Cost to Gablevision Gable Systems of AMC Fee Increase ($ millions)

A2 Tel Share of Cost to Cablevision ($ millions)

AMC Net Revenue ($ mlHions)
Increase in AMC Net Revenue ($ millions)
TCI Ownership Share in AMC

B Tel Share of Increase In AMC Revenue (S millions)

Net Profd (Loss) to TCt (AI + A2 + B)

II. Rtfln'meog pf S1mp1lfltcl Arlthmetl'

Rival Service Affiliate Fee ($/subacriber)
TCI~Rival service Subscribers {miUtoos}

A1 TCI Cable System Avoided Cost from Foreclosing Rival Service ($ mHlions)

Rival selVice Affiliate Fee ($Jsubscriber)
TCI-eontrolled Gablevision-Rlval5ervice Subscribe" (millions)
Cablevision Gable System Avoided Cost from Foreclosing Rival service ($ millions)

A2 TCI Share of Avoided Gablevision Cost ($ millions)

TCI Gable System New Opereting Margin per Subscriber ($Isubscriber)
Lost TCI Subscribers from Foreclosing Rival service (millions)

61 Foregone TCI Gable System Prolils from Lost Subscrilers ($ millions)

Gablevision Gable System New Operating Margin per Subscriber ($/subscribef)
Lost TCI-<:ontrolled Gablevision Su_from F_ng Rival service (millens)
Foregone Cablevision Gable System Prolils from Lost Subscribers ($ millions)

82 TCI Share of Foregone cab6evlsoo profits from Lost SUbsCribers ($ millions)

Average AMC Revenue _ Increaee ($/subscriber)
Lost TCI-AMC Subscribers from Foreclosing Rival service (millions)
Lost TCI-Control*t cablevision-AMC Subscribers from Foreclosing Rival SelVice (millions)
Foregone AMC Ravenuefrom Lost Subscribers ($ miNions)
TCI Ownership Share in AMC

C TCI Share of Foregone AMC Rovenue from Lost Subscribers ($ mIllions)

Net Profit (Loss) to TCI (AI + A2 + Bl + B2 + C)

Net Chango In TCI ProIIt (Loes) _ Both MocIUleI ($ mllllono)

SlftIltlyby

TCI Chango in Prolils ($ millions)
Total Tel and cablevilion Sublcr1bers Lost Due to Foredosure (millions)
Percent ForecIosabfe Subscribers Lost

Assumed Parameter
Values

20.000%
1.000%

33.000%
100.000%

Parameters and
Intermedl... effects

2.067
0.413

28.349

2.067
0.413
2.588

(1.069)

146.500
29.300

24.750%

2.067
28.349

2.067
2.588
5.345

328.910
0.283

328.910
0.026

(8.505)

2.480
0.283
0.026

(0.767)
24.750%

Cue
III...-Above

(40.698)
0.309

1.000%

Ellecta on
TCI Profits

(11.720)

(0.353)

(4.821)

58.600

1.764

(93.244)

(2.807)

(40.698)

e-eRMutting In
No Net Gain to TCI

0.000
0.179

0.5n%
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Appendix C

HOW CROSS-oWNERSHIP MITIGATES DOUBLE-MARGINALIZATION

C.1. Introduction

This appendix explains how partial ownership interests by cable operators

in other cable operators can mitigate the double-marginalization problem that

arises when the acquiring or the acquired cable operator owns one or more

program services. We examine two simple theoretical cases that illustrate this

point. First, we consider the effects of an upstream supplier of an input (e.g., a

programmer) taking a partial ownership interest in a downstream firm (e.g., a

cable operator) that sells the product or service in a final market. Second, we

consider the effects of a downstream firm taking a partial ownership interest in an

upstream supplier.

For simplicity, we consider an example in which a single upstream firm

sells an input used in fixed proportions by a single downstream firm to produce a

service. We assume that one unit of the input is used to produce one unit of

output. The demand for the downstream firm's service is D(P} where P is the

price it charges its customers. The downstream firm's profits are 1td=(P-w}D(P}

where w is the per-unit price it pays the upstream firm for the service. The

upstream firm produces at zero marginal cost and eams profits 1tu=WD(P}.

Pricing decisions are made in the standard two-stage game framework.

The upstream firm first sets the input price w, then the downstream firm sets the

final price P. Each firm chooses its price to maximize its profits. The

C-1



downstream firm does so taking the price set by the upstream firm as given; the

upstream firm does so with an understanding of how the input price will affect the

downstream firm's pricing incentives.'

It is well known that independent, per-unit pricing by successive

monopolists results in double-marginalization, which leads to a higher final price

than a vertically integrated monopolist would set. The next two subsections

show that partial ownership interests can mitigate or eliminate double-

marginalization and thereby reduce the final price and increase subscribership.

C.2. Upstream Firm Acquires Partial Interest in a Downstream Firm

Suppose that the owner of the upstream firm takes a silent financial

interest of a in the downstream firm. Since the partial interest is silent, the

downstream firm's profit objective does not change; it still chooses its price P to

maximize its profits 7td. Let P(w) be the downstream firm's optimal price2 for any

given w, and write its maximized profits for any was 7td(w)=(P(w)-w)D(P(w)).

The silent financial interest does change the upstream firm's objective

because the wholesale price it chooses will affect its share of downstream profits.

Let 7tU(w)=wD(P(w)) be the upstream profits conditional on any input price w. The

upstream firm's profit objective given its partial interest a in the downstream firm

is then 7tua(w)=7tU(w)+a7td(w). We assume that 7tua is strictly quasi-concave in w.

We now demonstrate that an increase in the upstream firm's silent

financial interest in the downstream firm results in lower prices for the input and

1 Technically, the equilibrium strategies will be subgame perfect.
2 We assume that P(w) exists and is unique.
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the final product. The upstream firm's first order condition for profit maximization

is

(1 )

where subscripts denote derivatives. Totally differentiating (1) with respect to a

yields

(2)
tW
-=ro Jl'"_ + an"_

which measures how the input price changes when the partial ownership share

changes. The denominator of (2) is negative by the assumption that the

upstream firm's objective function is strictly quasi-concave. The numerator of (2)

is negative by the well known comparative statics result that a monopolist's profit

is strictly decreasing in its marginal cost.3 Thus, owlaa < 0; Le., the input price

falls when the upstream firm's silent financial interest in the downstream firm

increases. Since the downstream firm's price is increasing in its marginal cost,4

the downstream firm's price falls as the input price falls. Thus, the downstream

price falls when the upstream firm's silent financial interest in the downstream

firm increases. In parlicular, any silent financial interest by the upstream firm in

3 By the envelope theorem, an"IBw=-D(P(w»<O.
• The first order condition for the downstream firm is D+(P-w)Dp=O. Totally differentiating with
respect to w, we find that OPIaw=-DP/lI"pp which is positive by the assumption that 11" is strictly
quasi-concave.
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the downstream firm leads to a lower final price than no partial ownership

interest.

Thus far we have assumed that the upstream firm's partial investment is a

silent financial interest that confers no control. It is not difficult to see that double

marginalization is attenuated further when the upstream firm gains complete

control of the downstream firm. In this case the upstream firm will set the

downstream price as low as possible consistent with keeping the downstream

firm profitable, Le., P=w. The upstream firm's profits then become

(3) wD(P)+a(P-w)D(P) =PD(P)+a(P-P)D(P) =PD(P).

Notice that the upstream firm's profit objective, PD(P}, is the same as that of a

vertically integrated firm. Thus, effective control over the downstream firm

eliminates double-marginizalization, leading to a lower final price.

C.3. Downstream Firm Acquires a Partial Interest in the Upstream Firm

Next, suppose the downstream firm takes a silent financial interest a in the

upstream firm. The downstream firm's profit objective then becomes

(P-w)D(P)+etWD(P) =[P-(1-a)wJD(P) =(P-w')D(P)

where w'=(1-a}w. The downstream firm's profit maximizing price is then P(w'}.

We will refer to w' as the ·ownership-adjusted" input price because it reflects the

fact that the downstream firm's effective input price is reduced by the amount of

its partial ownership interest in the upstream firm.

Given the downstream firm's pricing decision P(w'}, the upstream firm's

optimal wholesale price becomes
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I
wa =argmax wD(P«(l- a)w)) =argmax--w' D(P(w'))

w w' I-a

=_I_w*.
I-a

where w* is the input price chosen absent cross-ownership and the notation

"argmax" represents the value of w that maximizes the given expressions. The

first equality follows from making the substitution w'=(1-a)w. The second equality

is true because the solution to a maximization problem does not change when

the objective is multiplied by a constant. In words, the effective wholesale price

paid by the downstream firm when it has a partial ownership interest of a in the

upstream firm is 100a% lower than the price w* that is chosen absent any cross-

ownership, Le., w"=W*'(1-a). This means that the ownership-adjusted price is (1-

a)w"=(1-a)w*'(1-a)=w*, or that the ownership-adjusted input price is the same as

the input price chosen before the partial ownership interest. This also means

that the final price is the same with or without the partial ownership interest.

Thus, a silent financial interest by the downstream firm in the upstream firm does

not affect the final price.

Although a silent financial interest by the downstream firm in the upstream

firm does not mitigate double-marginalization, a partial investment that involves

control does. To see this, suppose the downstream firm controls the input price.

Since its profits are a declining function of the ownership-adjusted price w'=(1-

a)w, the downstream firm wants this price to be as low as possible. This occurs

when the input price w equals upstream marginal cost, or in this example, when
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w=O. But when w=O, the downstream firm's profit objective in setting the final

price becomes

(P-(1-a}wJD(P) =PD(P),

which is the same as the objective of a vertically integrated firm. Thus, a partial

investment by the downstream firm in the upstream firm that confers complete

control over the upstream firm eliminates double-marginalization and leads to a

lower final price.

It is not difficult to see that a partial ownership interest by the downstream

firm in the upstream firm that confers partial control mitigates double

marginalization as well. The idea is that the downstream firm benefits from

exerting influence on the upstream firm that causes it to reduce the input price.

The lower input price causes the downstream firm to reduce the final price.

C-6


